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[Abstract] 
[Object] 

An object is to enable a method of restricting copying and to more ^effectively 
prevent unauthorized digital copying. 
[Structure] 

Legitimacy of a digital recording medium is determined by three different 
pieces of information. The first piece of information is copy management information 
indicating a copy restriction level included in a portion other than video/audio portions 
of the main data. When digital copying is to be restricted, it is rewritten to enhance 
copy restriction level when copied. The second information is an electronic watermark 
representing the level of copy restriction, also included in a portion other than 
video/audio portions of the main data. This information is not rewritten when digitally 
copied, and overwriting is extremely difficult. The third information is error 
information of a specific pattern (media mark) intentionally added to error-corrected 
data. This information is added outside the main data, and therefore, it is not included 
in the main data reproduced from the recorded medium, and is lost when digitally 
copied. 
[0022] 

[Embodiment of the Invention] 

A preferred embodiment of the present invention will be described with 
reference to the figures. Fig. 1 is a block diagram representing a structure of a digital 
data transmission/reception system in accordance with one embodiment of the present 
invention. A DVD player 1 as a transmitting side apparatus and a display apparatus 2 
and a DVD recorder 3 as receiving side apparatuses are connected to each other through 
respective interfaces 4, 5 and 6 as well as a bus 7, which are in compliance with 
IEEE 1394 specification. DVD player 1 transmits digital data obtained by reproducing 
a DVD 8 having video/music contents recorded as a transmission source to display 2 and 
recorder 3 through bus 7. Recorder 3 records the received data on a DVD 9 only when 
the digital copying of the data is authorized. 
[0023] 

Prior to reproduction of DVD 8, player 1 executes a process of mutual 
authentication with display apparatus 2 and recorder 3, so as to confirm whether these 
apparatuses operate as intended by the contents producer. For instance, display 
apparatus 2 does not have a recording function, and therefore, perfect authentication is 
possible using a public key, with the player 1. Here, even when recording of the 
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contents is prohibited, data are transmitted if reproduction is allowed. Between player 
1 and recorder 3, limited authentication is possible using a common key. Here, only 
the data of the contents of which recording and reproduction are both allowed are 
transmitted. Data on bus 7 are encrypted so that data transfer is effective only 
between authenticated apparatuses. 
[0024] 

Further, player 1 verifies whether the DVD 8 to be reproduced is a legitimate 
medium or not, based on three piece of information, that is, CCI (copy control 
information), a watermark (electronic watermark information) and a media mark 
(media mark; error information of a specific pattern). 
[0025] 

Fig. 2 is a block diagram representing a structure of a master disk 
manufacturing apparatus for manufacturing a master disk of the DVD having such 
pieces of information added. Among original signals to be recorded, a watermark is 
embedded at an unnoticeable portion, such as a portion having large difference in 
luminance and hence having masking effect, by a watermark adding unit 11. The 
watermark may be embedded in a prescribed frequency of signals obtained by Fourier 
transform of original signals. The signals with the watermark embedded therein are 
compressed and encoded by an encoder 12, and anywhere in the process thus far, a 2-bit 
CCI has been added by an internal CCI adding means, not shown. Here, the CCI is 
added by encoder 12. Thereafter, an ID and an error detection code are added by an 
ID/EDC adding unit 13, and an error correction code is added by an ECC generating 
unit 14. The data with the error correction code added withstand reading error of, for 
example, about 1%. Here, error information of a specific pattern is added as a media 
mark by an error adding means 15, within a range not exceeding the tolerable error rate. 
In other words, a bit error is intentionally generated. The media mark may be a 
pattern on a time axis or on a frequency axis. The data with the media mark added is 
modulated by 8 -* 16 (DVD) or 8 — 14 (CD) by an EFM modulating unit 16, and 
recorded by a recording driver on a master disk 18. The DVD manufactured from the 
master 18 is the original DVD. 
[0026] 

Fig. 3 is a block diagram representing details of the player 1 shown in Fig. 1. 
The data recorded on DVD 8 are read by a reading head 21, demodulated by an EFM 
demodulating unit 22 and subjected to error correction process by an ECC demodulating 
unit 23. A media mark detecting unit 24 calculates tendency of an error pattern at the 
ECC demodulating unit 23 by correlation calculation or the like, and if the error occurs 



2 



in a predetermined specific pattern, it determines that there is a media mark. The 
output from media mark detecting unit 24 is supplied to an output control unit 26. The 
data demodulated by ECC demodulating unit 23 is supplied through a CCI determining 
unit 28 and a watermark determining unit 27 to a decoder 25. Watermark 
determining unit 27 and CCI determining unit 28 determine extracted watermark and 
CCI, respectively, and output results of determination to output control unit 26. 
Dependent on the method of recording watermark and the like, the determination may 
be made not during but before or after signal processing. The output control unit 26 
determines, from the detection output of media mark determining unit 24 and from the 
results of determination by watermark determining unit 27 and CCI determining unit 
28, whether data transmission is possible or not, and if determined possible, controls 
the operation such that the main data to be transmitted that include the watermark 
and the CCI are supplied from decoder 25 to I/F 29. If reproduction by the player 1 is 
to be prohibited, it controls a reproduction control unit 31 as needed. If data are 
supplied to I/F 29, the main data to be transmitted are converted to a fixed bit rate in 
accordance with IEEE 1394 and output to bus 7. 
[0027] 

Receiving the transmitted main data, recorder 3 digitally copies the main data 
as copying is permitted. When the watermark and the CCI included in the main data 
represent permission of copying with certain restriction, the CCI is rewritten 
simultaneously with copying, to a higher restriction level. 
[0028] 

Fig. 4 shows, in the form of a table, relation among the media mark, watermark 
and CCI and whether reproduction and recording are permitted or not, as determined 
by output control unit 26. The media mark is not included in the main data to be 
transmitted, as described above. Therefore, it does not exist in the copied disk. 
Further, naturally, it is not included in old disks of DVD or CD. Therefore, it is 
possible to determine that a disk having the media mark is an original disk, and the 
disk not having the mark is a copied disk or an old disk. 
[0029] 

The watermark is set to "00" when free copying is permitted, and "11" when 
copying is restricted. CCI is set to ""00" when free copying is permitted, "10" when 
copying is permitted only once, and "11" when copying is not permitted. When the 
watermark does not exist, it means an old disk, and therefore, a combination of 
"watermark absent and media mark present" is unnatural. Therefore, regardless of 
the CCI pattern, the disk is regarded as invalid (illegitimate). When the media mark 
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and the watermark are both absent, the disk is an old disk, and therefore, it may be 
freely copied (00), may be copied once (10) or reproduction only is permitted (ll), in 
accordance with the CCI. 
[0030] 

When the watermark and CCI are both "00", free copying is permitted, and 
therefore, recording/reproduction are permitted regardless of presence/absence of the 
media mark. When the watermark is "00" and CCI is "10" or "11", however, 
contradiction occurs, and therefore, the disk is regarded as illegitimate, as there seems 
to be an intentional bit manipulation. 
[0031] 

When the watermark is "11", copying is restricted, and CCI should naturally be 
"10" or "11". Therefore, when CCI is "00", the disk is regarded as illegitimate. When 
CCI represents permission of copying only once (10), the disk must be an original disk, 
and therefore, the disk is considered legitimate if it has the media mark, and if not, the 
disk is determined to be illegitimate with the CCI rewritten intentionally. When CCI 
is "11", copying is prohibited, and therefore, only reproduction is permitted. 
[0032] 

If it is determined through the process described above that the disk is 
illegitimate, neither reproduction nor recoding is permitted. Therefore, player 1 does 
not transmit the main data to display apparatus 2 or recorder 3. When reproduction 
only is permitted, the main data are transmitted to display apparatus 2 and recorder 3. 
The recorder 3 to be authorized, however, does not perform the recording operation, as 
the data has CCI that indicates "reproduction only". 
[0033] 

The concept of controlling permission of reproduction and recording is 
consistent not only with the digital data transmission system described in the 
embodiment but also with the conventional system of digital reproduction/recording 
apparatus utilizing analog signal transmission. For instance, when an analog input is 
used as an input source, it is possible to introduce a watermark and therefore, the data 
can be considered as having no media mark and having CCI in accordance with the 
watermark. Then, the data can be processed in the similar manner as in the 
embodiment of the invention. When digital broadcasting wave is received as an input, 
reception of registered digital broadcasting wave may be regarded as a media mark, and 
then, the remaining watermark and CCI can be added without any problem, and hence, 
the data can be processed in the similar manner as in the embodiment of the invention, 
[0034] 
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In a digital data transmission system having a plurality of digital apparatuses 
connected to each other through a bus, in which mutual authentication is performed 
between each of the digital apparatuses and digital data are transmitted/received only 
between the authenticated apparatuses, video/audio contents recorded on a legitimate 
medium can be reproduced and output as analogue signals. There remains a 
possibility that the thus provided output is digitally recorded on a separate recording 
medium using an unauthorized apparatus or illegitimate apparatus. Such a recording 
medium is inevitably recognized by the system of authorized apparatuses as a medium 
of old system not having any watermark or media mark. If its CCI indicates free 
copying or permission of one-generation copying and the medium is introduced to the 
system of authorized apparatuses, it is naturally reproduced and further, a copied 
medium can be formed by the system of authorized apparatuses itself, based on the CCI 
permitting one generation copying. This means that a legitimate medium could be 
produced from an illegitimate medium. It is impossible to fully prohibit analogue 
output, and it is practically impossible to encrypt analogue output or to provide a 
decryption circuit on every reproducing side apparatus, for example, on every video 
display apparatuses in the world. 
[0035] 

In order to prevent reproduction of such an illegitimate medium formed by an 
unauthorized apparatus from being reproduced by an authorized apparatus, an 
electronic signature data for authentication, which can be recognized only by the system 
of authorized apparatuses, may be additionally utilized in the recording and/or 
reproducing apparatus by the authorized apparatuses. In the system of authorized 
apparatuses, it is possible to confirm whether the data recorded on the medium has 
been recorded in a legitimate manner in the system of authorized apparatuses or not 
based on the electronic signature, and the to control execution of the reproduction 
and/or recording operation. Therefore, when an illegitimate medium data recorded by 
an unauthorized apparatus is to be reproduced by any apparatus in the system of 
authorized apparatuses, reproducing operation is not performed as there is no electronic 
signature or authorization of electronic signature fails. Thus, use of an illegitimate 
medium can be prevented. 
[0036] 

Various data encryption methods may be used for generating and 
authenticating an electronic signature. Here, an example that applies a public key 
cryptography will be described. RSA (Rivest, Shamir, Adleman) cryptosystem as a 
representative of public key cryptography relies on difficulty in prime factorization of a 
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large number for higher safety, in which encryption/decryption is effected by calculating 
modulo exponentiation. The process of encryption can be expressed as "C=EdVD=(M e ) 
mod n", while the process of decryption can be expressed as "M=D(C)=(C d ) mod n". 
Here, M represents a plain text and C represents an encrypted text. Encryption keys 
are V and "n", and decryption keys are "d" and "n". The encryption key V and the 
common key "n" are made public, while encryption key "d" is kept secret. The keys V, 
"d" and "n" are determined in the following manner, (l) Two large primes p and q are 
arbitrarily selected, and n is determined as n=pq. (2) Least common multiple L of (p-l) 
and (q l) is calculated, and an arbitrary integer e is found which is coprime to and 
smaller than L. (3) The value d that satisfies "ed=l mod L" is found. With the values 
e, d and n selected in this manner, the relation "(M ed ) mod n = M" holds on every plain 
text M. To decipher an encrypted text, one must know the decryption key d, and to 
know the value d, he/she must know the secret primes p and q, calculated "d=e" 1 mod L" 
from the least common multiple L of (p-l) and (q l) and the public key e. As the public 
key n is a product of p and q, the public key n must be such an integer that can not 
easily be factorized. Therefore, generally, p and q are each selected to be number of 
10Odigits (in decimal notation), and the public key n is about 200-digits. Then, prime 
factorization takes millions of years even by a computer of 1000 MIPS, and decryption is 
substantially impossible. 
[0037] 

A specific operation of the apparatuses in the system of authorized apparatuses 
will be described. First, each apparatus in the system of authorized apparatuses stores 
the common key n. When data contents to be recorded are written to a medium, each 
apparatus encrypts the information of apparatus identifying ID and the ID unique to 
the contents to be recorded, using the public encryption key e to provide data of 
electronic signature, within the apparatus. The thus formed data of electronic 
signature and the data contents to be recorded are both recorded on the medium. 
When the medium is operated in any of the apparatuses in the system, the apparatus 
ID and the data contents ID are examined by decryption using the common key and the 
secret decryption key that is not made public, and reproduction is done only when 
legitimacy is confirmed. If the data medium has been recorded by an unauthorized 
apparatus, there would be no electronic signature, or decryption fails (specific 
encryption common among the systems of authorized apparatuses has not been done). 
Therefore, the medium is not recognized as a legitimate medium, and therefore, data 
contents thereon will not be reproduced. 
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[0018] ^<7>i&w^£ht£. 3mm<v\nn\z-£^x 

7 4 ^*/HB«jHEfr©EattS:*l3&t-4. 31 1 ©If $B 
10 (4 % j^— *©3*>?fe{(S • ***SM1-©SMM-£S*i' 
^3t-— f)JPSu^/v$r^i-3f-^S1f^t?, t^v^ 
t°— «rfMRi-S»6\ 3 tr-S*t5 t 3 f-ftjpgw 
'</i/!6S|fc'fb*HaJ:5fc»##*.e>*t«. f£2©1f$K 
fit, Ir) D < p< ^7—9 © o t>9Mfc • ^©SM^** 
*vt 3 f— fjujps i/^vS:^tif3A> UHnx\ Z. ©If 
s?^*a * *vT t>» # W *. fe *ufe v * U * 

^©■r— * iznmm^ttim * * - v©^ 9 - 

** (EAT* ^tuf-S) T% £©«*«, 

[0019] ^©J:5(^ 3o©W^MiiI45 
ttf^oti^c^, rixfe 3o©1fS©*t<S»wJ;o 

30 gA^Lif^tfi, *Jv-3 t°— ©jpgu^</v$r^i-t,©T?fc 
"STSr^i-ffi^^©^^-^*? 9 , ^©flilf43 f — <gfSlt 

3 f — $ypg v^/w=sr^i-t c7)T*^tt jxtf * e>-f\ 
v^-rtb/i^— si'3 1°— Br?r^-r^a-^(4. 

Ltif # t #H *i"jT,fc E>tJ£© =■ tf— ^iJPB u^wSr^i-* 
A'SrteTXtt^JRIiWfi - * <fc 5 fcMWfc****. feH 
[00 20] SfeWflWIHS-Cs w© J: 5 3E 
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[0 0 2 1 ] £fc, BIEStufcaHglWeii, T^-o^f* 

i^t^U ±3£LfcBIMMfefc:Jn*., ^fcicrcoBEEds 

<fc 9 fcHKBiL-e* 5. 
[0 0 2 2] 

©»*Lv^JK©»«^oVN-cRMi-So Ell (is ^© 

■©fliriESr^-f^ny^H-Cfca. i£flMB!l»»-e*>5 D V 

MDVD 1/3- ^3(4, I E E E 1 3 9 4 i±miZ$m 

^LTtSStcS^^tVTV^o DVD/u-tltt, izi 

D8£W£LT#£;h,;fc7*^*A'7 f — 7 & 
jl-Ltf-f^/K 2&TJ*l-"3— y 3ic-£g^-r?>o = 
— ^3(4, -rf v?^/V3 tr— iSfFpr$tu-CV59*-f v?* 

SrDVD 9 KHEIti - *. 

[0 0 2 3] T'I'-tlli, DVD 8<7?W^fC3fe37:*3 v 
1 iOMfctt^Hfcfc^fcste^BEas^Srl-*. :o 

Kuwait s tu-c v ^ s a y -cb s ^*s^r -e 

&£i"b3„ BE$;ftfc«*IW^©*7*-*te£#*8bi: 
[00 24] ¥lf4, ff4Li5it5D 

[0 0 2 5] 1212(4, r^e>tf$B* s ^7Jn^tbfcDVD(D 
J^Sr#*i-4W«^tllSElt©«j« Sr*i-^o y 9 HIT* 

1T\ Wffit-S-coB&fcfcV'tfMh mz-li-r 



/0' 

v\> ^*— * — ^— ^* s S*ji4ti/7^.fg#f4^^3 — ^ 
l 2\z£-o xfrmm^k S as as. r. r. * t?OjIB'S©v " 

fftK#©;£ll]1-5 2 try hrocc i asft-an^tvci^a,, 

;*tlii>^-yi 2T-CC I Sr«-APbTV5. 
I D/EDC MTJDbB 1 3T-I D^7— ^(±S3— K*S^ 
io tin£tlfr'&, ECC^J&g&l 4fx7- ITI3- KtfStf 
7JP$tuS„ 8T3E3— KdM^P^fcT"-^, #1 

;Lf4* 1 ro®g^& •) =7 — fe^5> t>©-C*> 

tV hSH<9 ^f-fT^ll. B£|H]«i_fc. 

— ^-c*t>^jSc»tt±t?©^^ — vetii/\ 

-fT-v— ^^MJPSixfcT*— ^f4. EFM^fHg&16 
T% 8-16 (DVD) Xf48->1 4 (CD) 
20 ft, |Bffl:K7-Y-'^l 7CJ:oTMf^^^ 1 8 

[0026] m 3 14, 01 (D-fU—^r 1 (Omfm^ir^ 
Py^m-efc5o DVD8Jc!B&$ix^:fa&7*— ^»4, 
Rials' K2 1 ICio-CK^m^tV, EFM«pg|5 2 2 
trmp^tbfc^'t,, ECC«TO§B2 3-C^7— tnEi&m 
J-*f4T-?— 9^m,2. 414, ECC«M 
§152 3T'«x 7 - z-;^ — >CD«fa=£rfBI§|^W^fc:J;oT 
Tfe^:«)bnfc#3e<0^^ — >-T'3i7 — iS^g^U 

^T-r — ^tttiilBJ2'4a»e>Offl^tttti^W»SB2 6tc#t 
^^n^„ ECC«PS5 2 3 T-«H^tbfc7 r -^t4, C 
C l¥lJ5tg|52 8 , ^— ^-^*J^a52 l^mXf 
3-^2 5lei-*?a$n5o C* — ^— ^— ^*I3£SB2 7 
^.IPCC l¥J^g|5 2 8 f4, *t&*tfiti&Ztoti-i>*'-9 

*?rm73i-So 4*s, 9— ^--7m<DnZgkttlc 

^J^i-Si^^LTtS^o a^SiJffllgC 2 6 (4, ^7="^ 
40 T-v — ^tftfflfB2 4©*taffi^t^* — ^— ^ — ^Wie 
SB2 73tt^CC IJpJ3£«2 8©JpJ3e3ft*ti>5>. 7*—^ 

— v— ^TAUCC 1 $r-gtfgi^i-'<#^-Y>'7— ^ I 

/¥ 2 9 }c§t^-t-^ ,t o\z.mm-rz>o is^c, ir© 

ff^$r«Jh-t-^*-a-tC(4, MCfSi:T»»JW3 1 
SrfW^1-3„ *U-CI/F2 9K:-7 f — 
-&(C{4, * 4 V-ir — ^4 IEEE1 394I: 

¥ftt2.@!5t> hu— Hc«lft*tfC^^7±K:a^3 

so [0 0 2 7]—*-, U3-^3{4, ^■I'yf-^iSgi 
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^UTVN5»-^tCtt, af-ilSlftKCC I *WJIRW< 
[00 2 8] m 4 (4, ffl^fH#p*|S 2 6 ^JWi"?) ^ f* -f 

CDT% 3 t°— *4Mct3#fiEL&V\ DVD^ 

9. #&L&^x^;**te=fc 0 — ^^XttlB-r-i';*. 

[0 0 2 9] — gkld^tf— SrffS 

-TS^a-tcii "0 0" , =« If- "1 

i" s-ts^&frSo cent "oo" fiiicat- 

bT, "10" tl 07W = f — pI. "1 1 " "C=> bT— ^ 
"It-TSo — v — ^frfcLfcl^ifrfrfctt, IB 

*f4 *?XhZfab. <P j — 9 — ?-^iLT'^f-f T 

gS^atr— -BT (0 0) , I[slfctt3t°-Pl (10) , 
?f^©*-BT (11) 
[0 0 3 0] — * — * tCC I "0 0" 

<o ft, 1°— Bi-efc^^fe, ^f-(7-7- 

— ^— "0 0" T% CCItfS "10" Xf4 
"ll" JJBMtSO^ «BI«J«:try 

h SW£ *s 4 $ *u i # x. x IE ^ -c v ^ ;* * i i- s o 
[0031] V*— 5— "l l" <nt%\±%m 

W-#3tr--e*>5i>fe» cent "10" xf± "1 

1" t£o"C, CCI*S "0 0" coi#(4, jES 

-e&i^-r tStt)&5o cc i*siiii7^tt=tf— -bt 
do) ©i#n» *y i^/i^-f **^fc»**uffc& 

^tfiJ!£-r^o CCIis «i i" <Db%\Zii^ 3 t°— ** 
[0 0 3 2] W±©¥ij|frK:.fc t) , DVD8d5I3t?*^ 

[00 3 3] /«e*s, ^oStsasSc ^ISSiJWw%^ 



(7) 

12 

CC Ifi^^- — * — -r— *l£i£1*£ijLfti£Ff» rcoiS 

x\ z.comwkmmKf&mxz% 0 

[0 0 3 4] 3fe»iRMUfcJ:5«:. 

*?5ar»-f, $feldf4^rCDCC I t°— 7. JJ -^fc 
HHS^^f-pItlB^^nxv^i:, wfiD^frdS^— 

©It, lttf^a t°--&TOCC ncS-^V^T, RMS 
v-^ x A g ft:-eflS = flfcfrSrffrfc LT 5 r. t lz 

■arietta***. T-^-n^m^sr— eo*6±i-arttt^ift 

[0 0 3 5] w©J:5!te*BIEail4rfflv^-C^j5Ji*nfc 

« x K> » * (omw-vyf&m.v*- 9 &mim& ->^^^^ 
IE a t*^ v mfc-r- * ^ * y- a rt © v ^•r^^ 

tJixS^^^-T-BllEi^jWfiPSUJfcv^*, *fctt«-T-B 
so BE»45©BBE3fe** s 'FJ*iti:*l>» w©*g-fcttf¥^ft 
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[00 3 6] S-?-KEE££0>£j£ • fgfE.Col^Tte. « 

*ot-^ «f U ffl x- # 5 # , te#J if 

S„ tefflm^itttt LTfttS^R SA (Rivest.S 
hamir, Adleman)Rf ft^©sfiHik#j5$<75ffiff|$ iC 

m.^k&mzft o kwhZo flf-g-fk^Wtt rc = E 

(M) = (McOe*) fj^n) j T'^^tu, «-S*ffc#JB 
f± TM=D (C) = (Cffldl) nj T?^$tL 

2>o ::t?, MiiTX, cttu*-S\S:-c*>3. flHUbtett 

etn, *^kfttt dint, Bf -§"fkgi e t *ii^n tt 
«#{b«dttaMfii-*-5. lie, d, rKDfcfe 
fi^©#«g"Cff 5. (1) 2o©^fft*Sp, q£rtt 

EKSt*, n=pqtt5. (2) (p-1) t (q~ 

1) ©*/MfcfflFRLS:ffl-*U LtSvMw3R-CLJ:9/h 
£fcft«©S»e$r#«>5o O) ed = l»^LSri 
fc-Td^**5o wHtl^fc'Ie, d, nfi, £T 
(D¥3tM}C>ctL. r (MCDed*) M^n=M] tftftiL 
1"5„ #M5#3&s«f«-XC«:«PI)ti-5fc»4a^k:«idS:fei 

£fcq9, (p-1) #£Tfi (q-1) ©*/M5rf*»CLfc 
43tM«efci»& rd = e©- l*PJ*Lj SriKJtU 85 
*«d&jfc«>5&»J&s*>4. &l«n ttUfft p J3 £tfq 

OOtff (-Htm) SftiU ^rBfl«n(42 0 OflpSflEt 
Lt^5. 1 O0OMI PSOgT-ttfi 

[0 0 3 7] Afl^jjfcBliEflMS^^^ArtoaH*©*)^ 



i4 

a «*:»«> kits**©** z.fr*m±-fz>&oK®m-t 

ii-f-?>W^cOBS^k^^$HXV^£t^) fco 
[0 0 3 8] 

[HI] rro^B^©— 3feJt«(c«5'? f 'f *J9A^f*-9 
&t&~/xTJ*<?>-7u -;/^0-C* 
[0 2] ^©JSWSr^b^^^^CJWItf^tiafifli 

[[33] El 1 CD's b.<n>-7\s—' ^CDpjjflT'n y ^0 

[04] C©«We«ffl*Jx5 3aa©fl![*i:IEftR 

[*SF-8-©lft9n 

4, 5, 6""f^7i-^, 7 --^^ 0 
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